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DI STRI BUTI ON OF LATERAL SO L PRESSURE

DEVELOPMVENT OF LATERAL EARTH PRESSURE Di STRI BUTI ON

The resultant total earth pressure is determned by application of
soils nechanics formulas and procedures. This pressure is represented
by a lateral earth pressure diagram External |oadings which affect
total |ateral pressures nust be considered. External |oads consi st
of surcharges and hydrostatic pressure. The design pressure diagram
w |l be a summation of the basic soil pressures, surcharges, and
hydrostatic pressure.

The type of shoring has to be identified. The shape of the soi
pressure distribution diagram depends upon the type of soil to be
encountered and the anount of shoring novement that can be permtted.
A shoring systemcan be restrained fixed, or flexible.

1 ] 1 ] ]
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VZZAVANYZAN) 77U\ V77V
Open Strutted Cantilevered Tieback System
Trench Sheet Piling FLEXIBLE or
RESTRAINED or Soldier RESTRAINED
Pile Systenm depending upon
FLEXIBLE movement that
' is permitted.
FI GURE 10

The sequence of work may alter the shape of the pressure diagram during
the various construction phases. For exanple, a tieback sheet pile
wal | converts froma cantilever to a flexible restrained systemhen
the tiebacks are stressed.

A true fixed systemis unusual in shoring work. No novenent of the
earth retained can occur in a fixed system An exanple of a fixed
system woul d be a concrete or concrete slurry wall wth tiebacks
| ocked of f at a value in excess of design | oad which causes the wal
to exert pressure on the contained soil. This conmplex type of shoring
has been used for excavations for large buildings adjacent to existing
structures.
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The accepted earth pressure diagramfor a cantilever wall is a
triangle. The triangle represents the distribution of the equivalent
fluid pressure. Triangular pressure diagrans are used only for
flexible type shoring systens. For restrained systens it has been
determ ned by research and actual tests that the shape of the earth
pressure diagram will approximate a trapezoid.

N D

FLEXI BLE RESTRAI NED

Tests have shown that the maximum width of the pressure diagram fbr
cohesionless soils (a trapezoid) should be 0.8HKw (Kw = yK,). For
cohesive soils different values and formulas apply. .

In a restrained system the upper or top struts will often carry the
greatest load. Strutted or anchored walls, built from the top down,
have high upper strut loads due to deflection which occurs during
excavation below a strut. Shoring deflection causes load transfer up
to non-yielding strutted zones. The soil within the zone adjacent to
the upper struts crowds together or interlocks tighter, exerting a
greater pressure on the upper struts. The concept is illustrated as
follows:

NN\ 7/ - .~ In the arching zone at @,
- \\\ \ // / "wedging occurs and the
/ 1/ material in the 2zone is
STRUTS _< ) / ) ! compressed.
7/ / I
— 7/
BrCCANN Voo o

|
‘I
o
i

RESTRAINED FLEXIBLE APPROACHES RESTRAINED

PC 7 PC
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The previous diagrans show the node of failure or novement for various
types of systens. Note that for a flexible systemthe arching wll
not take place and the active earth pressure is properly taken as an
equivalent fluid wth a triangular pressure distribution. The
| ocation of the apparent point of fixity, PC, (sonetinmes referred to

as the point of contraflexure) will be affected by the type of soi
and configuration of the system

Lateral soil pressure is normally thought of as increasing
uniformally with depth. The first pressure diagram conceptualized is
a triangle. However, a triangle pressure diagramconfiguration is
generally used only for flexible support systenms. A variety of other
pressure diagrans are nore appropriate for other than flexible
conditions and the selected choice wll depend upon soil type and the
desi gned system

Geot echni cal authors differ on theories for shape of the lateral
pressure distribution. It may be necessary to conpare different
met hods to confirmthat the nethod used by the designer adequately

fits the conditions, and wll provide for changing conditions as the
wor K progresses.

Cccasionally, the submtted design will be based on an equival ent
Fluid pressure paraneter (Kw) and may or may not include information
about internal soil friction angles (ppr the unit weight (y) of the
soi|. Conparisons can be made between sel ected pressure diagrans
based on total lateral pressure as well as the use of Kwin |ieu of
known soil paraneters.

Alternate soil pressure diagrans may be related to the common
trapezoi dal diagram with pressure coefficients 'normalized so that

total lateral pressures are equal. Exanples of 'normalized pressure
di agram conversions start on page 5-6.

Cohesive soil pressure diagrams are not used unless the soil contains

more than 50% cl ay, regardless of the type of shoring systemto be
used.

Sone of the nore comonly accepted soil pressure diagrams are included
in this chapter following the 'nornalized pressure diagrans. Little
is done in this manual relative to sheet piling systems. The subject
of sheet piling systems is nore than adequately covered in the USS
Steel Sheet Piling Design Manual.
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GENERAL EQUATIONS FOR ACTIVE AND PASSIVE CONDITIONS

ACTI VE LATERAL EARTH PRESSURE

Active lateral earth pressure is that horizontal force P, exerted by
the soil upon the shoring system. Pp = (f)Py. Py is normally assumed
to be the weight of the overburden and (f) is some constant function.

General Equation: Pp = yHtan2(45° - ¢/2) = 2Ctan(45° - ¢/2)
= yHK, - 2C[K,]11/2
2C[K ]1/2 (Equation does not consider
a effects of friction or sloping
EI embankment). The tension zone is

neglected bhy conservatively set-
T \ ting h=0 (dashed 1line).
h \ .
The horizontal pressure at any
)L \ plane at depth H is:
\
\ P, = (f)Py + Constant
H . =
\ tension \ Pa = (E)Py + (£)C
Zone \ P = Pp (H)
pd \ 2
\ AY
P \
\ NOTE: For sheet piling
Teng uses:
2C
h=—25— | p — @ k-
Y[Ka11/
Special Conditions: h h = qu/Y

Granular Cohesionless Soils When C = O,
K, = tan?(45° - ¢/2) = <1

Frictionless Cohesive Soils When ¢ = 0,
K, = 1:

a

For Strutted
K, = 1:

a

VI

1 - sin
1 + sin ¢

Pp = YH - 2C = yH - qy
Walls and Cofferdams when ¢ = 0,

Pp = YH - 4C = yH - 2qy o i - g ke
u
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PASSI VE LATERAL EARTH PRESSURE

Passive lateral earth pressure is that horizontal force P, that the
shoring systemexerts on the soil. This horizontal pressure tends to
i nduce vertical expansion of the soil. P, = (f)Py

General Equation:
S 2exg1 M2 e

yHtan? (45° + ¢/2)

+ 2Ctan(45° + ¢/2)

)
d
]

Pp = YHK, + 2C[Kp]1/2

1/2 (YH2K

o
[N
I

p’

Al
!
N\

—> yHKp[:
1/2
—>  YHKp + 2C[Kp] /

Special Conditions:
Granular Cohesionless Soils when C = 0

K, = tan2(45° + ¢/2) = 1

P

For the special condition where there is no sloping surcharge and the
wall friction angle is assumed as zero:

Kp = 1/K, = 1

Frictionless Cohesive Soils
When ¢ = 0, Kp =1

Pp = YH + 2C = yH + q
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K EEL Cl ENT

Kw, the equivalent fluid soil pressure is a very useful concept. By -
definition: Kw = K,y. '

K, can be determined if Kw and y are furnished or known.
Ky = Rw/y -

Soil unit weights vary from 85 pcf to about 130 pcf maximum (See TABLE
11), the latter occurring in dense gravels. A good average value for
a cohesionless soil is 115 pcf. :

K, can be determined by various means: It may be part of the soils
report, calculated by either the Rankine or Coulomb method, be
determined by the Log-Spiral concept, etc.

If Kp (passive coefficient) is not given in the soils report, and
cannot be adequately estimated by using FIGURE 8, the following
estimation may be used for approximately level surfaces:

Kp = 1/K, (2.5 < Kp < 5.5)

"Kw values permit the plotting of lateral pressures (pressure
diagrams) so that pressure areas can be determined.

K, (Active coefficient) and (Passive coefficient) are needed for
sheet piling and soldier pile system calculations.

For approximately level surfaces when the cohesion value C = O, Ky
' 1 - sin ¢

2 ° - = 3
can be assumed to be equal to tan“(45 ®/2) 1+sing '

and K,

may be assumed as 1 - sin ¢.
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OPEN- STRUTTED TRENCH

Vertical Sheeting
or Uprights

Spoil Bank
Setback

Wales or
Stringers Struts or
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(H) Depth ,
of Trench J
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H

l

Earth Pressure

FIGURE 11
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EXAMPLE OF EOQUIVALENT TERAL PRESSURE DISTRIBUTION

Basi ¢ soil diagrans for cohesionless & equivalent cohesion soils

STR ED ESTRAINED S

\ 0.2H \ 0.2H

_— 01.\211 ' _§|L - .
k7 k2. kel

P, = P, = 0.8KwH . Py = Pp = 0.71KwH. P3 =Pp = 0.64KwH -
Use for H > 10' Use for H > 10' Approximation:
(medium to stiff (Sheet pile and May be used

equivalent cohesive) soldier pile for H = 10"

systems, soft to (All soils)
medium equivalent ’
cohesive)
Total Lateral Total Lateral Total Lateral
Force: . Force: Force:
P = 0.8P;H ' P = 0.9P,H P = 1.0P4H

Total lateral pressure for the 3 diagrans shown above are the sane.
Equi val ent P, values were conputed as shown on the next sheet, so that
the resultant total pressures equate to the standard trapezoida
di agram (above left).
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Normalizing the Kwto the standard trapezoidal |oading diagramfor
braced excavations in cohesionless soil permt direct conparisons of
the various earth diagrans and support systens.

' \2
[ —~—__ 0.2H

0.8H
<— P, —> <— P3 —>
P = 0.9P,H = 0.8P;H A P = P;H = 0.8P;H
P, = (0.8/0.9)P, . Py = 0.8P,
P, = 0.71KwH P; = 0.64KwH

FLEXIBLE SYSTEMS

Cantilever sheet pile or soldier pile systems, as well as tieback
systems with one tier of ties, are considered flexible systems.

P = 0.5P,H

7r—- Py = 1.0KvH
If it is desired to compare a
triangular shape to the trape-
H zoidal diagram use:
l _ P = 0.5P4H = 0.8P;H
P, = (0.8/0.5)P,
P, = (0.8/0.5)0.8 KwH
«<— p, __%4 P, = 1.28KwH

Note that the total force of the various areas are equal. If total
| ateral force is calculated by other means (Rankine, Coul onb, Log
Spiral, etc.), solve for P, (and equivalent Kw, if needed).
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BRACED OPEN_ CUTS8 IN SAND

Active pressure for Cohesionless Soil
P, = 0.8K,yHcosd = 0.8KwHcosd.

P, = The maximum ordinate of the earth pressure diagram (psf).
Pa

K, = The active earth pressure coefficient. Determined by calcula-
tion (Rankine, Coulomb, Log-Spiral) or tabular value.

y = Unit weight of the soil.

0 = Wall friction angle.

Terzaghi & Peck:

Loose Sands Dense Sands

\\\\\\\\\ N N
0.2H 0.2H
H : l . 0.6H

0.8H '
: \L o %o'.ezu
Y v

Pp = 0.8KwHcos [ I P, = 0.8KwHcos 0

FIGURE 12
Tschebotarioff:

For all sands Normalize calculation:
Total force

—— 0.1H (0.1) (H) (PR)/2 . = 0.05 PpH
I (0.2) (H) (P) /2 = 0.10 P,H
0. 7H _ Pp(H - 0.1H - 0.2H) =_0.70 PpH
" . P | = 0.85 PpH
§L To convert from standard
/////’/’ 0.2H trapezoidal loading:
P = (0.8KwH) (0.8H) = 0.64KwH?
P, = 0.8KwHcos p) Equate total forges
N 0.85P, = 0.64KwH
FIGURE 13 Pp = (0.64/0.85)KwH = 0.75KwH
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BRACED OPEN CUTS I N CLAY

Determ nation of the lateral pressures for cohesive soils is nore.
difficult than for cohesionless materials and in sone cases
conparative calculations have to be made.

The general equation for active lateral pressure for clay is as
foll ows:

Pp = VHK, - 2ctxa]1/?

For temporary works limited to strutted trench shoring systenms, the

equation has been symbolically modified on the basis of field tests
to the following:

P, = yHK, - 4C[K,11/2
Pure clay soils have no angle of internal friction (®) .
K, = 1.00 and the formula reduces to:

It is a conservative approach to consider no angle of internal

friction when investigating or designing shoring systems in d ays.

However, if soils investigations indicate otherw se, K, nmay be
modi fied accordingly, For a soil to be classified as a clay, it nust
contain at least 50% pure clay, If it does not neet this criteria,

then an appropriate cohesionless soil pressure formula and pressure
di agram shoul d be used.

Anot her characteristic of clays is that properties, such as cohesion
and noisture content will change appreciably when the clay is exposed
for extended time periods. The cohesive strength will decrease and
the material will approach a cohesionless soil condition. Atime
period | onger than one nonth woul d be considered an extended period
for trench or other shoring work.

It is possible to get negative values in the basic clay fornulas,
Initially clays can stand unsupported to sone depth. This depth is
called the critical depth within the critical depth limt an active
| ateral pressure may or may not exist depending on other conditions,
such as groundwater. For design or analysis of earth pressure systens
it is not acceptable to use negative pressure. Qher fornulas have
been devel oped which will always give a positive pressure val ue at
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any depth. The controlling design pressure is then determ ned by
maki ng conparative cal culations. Negativevalues are not to be used.

The shape of the earth pressure diagramfor clays varies wth
di fferent authors.

Fol |l ow ng are sone theories:

Terzaghi & Peck

N T Pp = yH - 4C
(Do not use negative value)
0.3H .
1 o
PA = }'kH
P
. — Use k = 0.375 for soft clays
‘H (k = 0.300 for stiff clays)
Use whichever controls
-l_ ////////// 0.15H Total Lateral Force:
1 1/2(0.3H) (PR) = 0.15 PpH
k—— Pa ——4 : 1/2(0.15H) (Pa) = 0.075 PpH
PA(H-O.BH-O.ISH) = 0.55 PpH
' FIGURE 14 P = 0.775 PH

If it is desired to convert from the trapezoidal loading, use the
following:

Normalize (0.8/0.775)(0.8) = 0.83

Soft Clays Stiff Clays
Pa = 0.83KwH = 0.37SpH = 0.83KwH = 0.30yH
Kw = (0.375/0.83)y = (0.30/0.83)y
Kw = 0.452y = 0.361y
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Tschebot ari of f

This author takes advantage of the ability of stiff clays to stand
initially wthout support; a tenporary condition

T NN

.6H
0.75H 0 §
H : _L *
JL ' X e | 0.4H
| . z ¥
—F } .
k— 2y = k—Pa—] k= 22—
Pa = 0.50yH = 0.375yH = 0.30yH
to 0.50yH to 0.5yH
Soft Plastic Medium Clays 8tiff Clays
Clays '
(Approaching " (Temporary
true liquid) condition)
FIGURE 15

If it is desired to convert from the trapezoidal loading, use the
following: :

‘ Total Force: P = 1/2PpH

Normalize: (0.8/0.5)0.8 = 1.28

Pa = 0.50yH = 0.375yH = 0.30yH

Pa = 1.28KwH = 1.28KwH = 1.28KwH

Kw = (0.5/1.28)y = (0.375/1.28)Yy = (0.30/1.28)y
Kw = 0.39y = 0.29y = 0.23y
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-RD=75-128 LAT SUPPO YSTEMS NNING
Proposed pressure diagram for

internally braced shoring-dense
cohesive sands, stiff sandy days.

0.8H

N

/ 0.2H
7F'

Pp = 0.1S5yH to 0.25pH

FOR UPPER 1/3H DOMINATED BY COHESIONLESS SOIL

FIGURE 16

If it is desired to convert fromthe trapezoi dal |oading, use the.
fol | ow ng:

Total force: P = P, (0.8H + H)/2 = 0.9 PpH

Normalize: (0.8/0.9)0.8 = 0.71

For P, = 0.15yH:

For P, = 0.25yH:

Pa = 0.71KwH = 0.71KwH

Kw = (0.15/0.71)y = (0.25/0.71)y
Rw = 0.21y = 0.35y
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STABI LI TY NUMBER METHOD

Anot her nmeans of determning the |ateral pressure P, and the shape
of the pressure diagrans by the Stability Number Method. This method
w |l always give positive values and is acceptable to any depth.

Anot her advantage of the Stability Nunber Method is that it provides
an indicator of when the problem of bottom heave should be

i nvestigated. Heave is possible when the Stability Nunmber (N, is
greater than 6. -

Ny = yH/C (but not greater than 20)

Pp = C/150 (7 Ng2 + 10 Ng)

A = 0.3 (1-N,/20) H, but < 0.15 H

B

1.1 (1-N,/20) H, but < 0.55 H

o
k—w —

s k

Py = Total Pressure ~—

*

P
Do not use negative pressure val ues. A
The fornul as above are generally FI GURE 17
accepted for P,, A and B.
Ref: See USS Steel Sheet Piling Design Manual, P. 58.

Modi fications bv another source follows:

NAVDOCKS DM-7 (U.S. Navy Engineer Corps)
2<Ng<5 5 < Ny < 10 10 < N, < 20
Py 0.78PH 0.78P,H (2.1 - 0.55N,)P,H
Pa YH - 1.5(1+Ng)C YH - 4C YH - (8-0.4Ng)C
A 0.15H 0.15H (0.3 = 0.015N,)H
B. 0.55H 0.55H (1.1 - 0.055 Ng)H
R 0.46H 0.46H 0.38H
TABLE 17
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SAMPLE PROBLEM No. 1 - Strutted Trench (Restrained System

Known Properties: ,4( o
' 0.30H = 6.6

SOFT CLAY ,

H = 22 2

Y = 120 pcf

d, = 800 psf 221

'€ = qu/2 = 400 psf le P
Use pressure ‘ : . ‘:I:
distribution per _ '
Terzaghi & Peck ’,”///’/”’f 0.15H 3.3

for cohesive soil.

) | kF—- Pa "-€4 1v
General Equation

Pp = yH = 4C = (120) (22) - (4) (400) = 1040 psf «<—— CONTROLS

Solution by Terzaghi & Peck. .
Pp = 0.35YH = (0.35) (120) (22) = 924 psf

Solution by Tschebotarioff. ,
Pp = 0.5yH = (0.5) (120) (22) = 1320 psf

SAMPLE PROBLEM No. 2 - Strutted Trench (Restrained Svstem

Known Properties:

SOFT CLAY
H = 11°' dy = 800 psf
Yy = 120 pcf C = qu/2 = 400 psf

General Equation .
Pp = YH = 4C = (120) (11) - (4) (400) = -280 psf

The answer is negative, indicating that H of 11' is less than
the critical height of this clay. The clay will stand unsupported
for a short time, but is subject to change because of the effect
of weather on exposed surface, creep in the clay, |oss of
cohesion, dynamc |oad effects, etc. For this reason negative
pressure values wil1l not be used.

Solution by Tschebotarioff.
Pp = 0.5yH = (0.5) (120) (11) = 660 psf <«——— CONTROLS
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AMPLE PROB No. 3 - Strutted Trench (Restrained Syste
Known Properties:
CLAY H=16' gq, = 0.5 tsf y = 110 pcf
s € = gu/2 = 500 psf N, = YH/C = (110) (16) /500 = 3.52
Solution by Stability Nﬁmber Method.

Pp = (C/150) (7Ng2 + 10Ng) = (500/150) {(7) (3.52)2 + (10) (3.52)}
= 406 psf -

Dimensions of Pressure Diagram:

B = (1.1)(1 = No/20) \ —
= (1.1) (1 - 3.52/20) (H) . :
= 0.906H > 0.55H
7. Use .55 H 16’ 8.8!
A = (0.3)(1 - Ngy/20) ‘ N
= (0.3)(1 - 3.52/20) (H) 2.4
= 0.247H > 0.15 H .
k&—406 psf-e4 1¢
* Use .15 H '
Note that the value of P, would be considerably higher if 0.3yH had
been used. (0.3)(110)(16) = 528 psf, and the pressure diagram woul d
be drawn differently. This illustrates the point that different

answers may be obtained by using an alternate acceptable anal ysis.

When conparing Sanple Problens | and 2 to Problem3 it is noted that
the highest calculated lateral earth pressure was used in the forner
problems but not in the latter: the reader should be nade aware that
the degree of accuracy is often nore-dependent on proper estimates
of soil strength paraneters than on the nethod used for calculation
of lateral earth pressure.
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CRITICAL HEIGHT OF CLAY
Definition;<_

1. Maximum height at which material will stand without support.#*
This will generally be a short term condition.

2. The depth of potential tension cracks in cohesive material.*#*

From the general equation for active pressure:

P

Koth - 2C[K,]11/2
P = K, - 2C/yh[K,]1/2

Assuming unchanging conditions, and the material is unsupported
laterally, then P = 0.

Ho=h = 2C/y[l(a]1/2 Where H, equals the critical
height of clay.

If ¢ = 0, then K = 1, and H, = 2C/y

If ¢ = 0, then H, = 0
* This does not mean excavations will not require shoring.
Changing conditions alter characteristics of clay. Clayey

soils may crack but remain standing.

** Note that cracks can fill with water causing additional lat-
eral pressures. '
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ELEXI BLE OR Y| ELDI NG SYSTENS

H . Lagging
: . . _
Embedment
.L_ - . . .
Cantilevered Steel Soldier Pile
Sheet Pile System
77NN
Single Tier Soldier Pile
Tieback System with Raker

Flexible Systens have a different distribution of earth pressure as
conpared to a restrained system The material wll approach an
equivalent fluid and the correct diagramfor active |ateral pressure
will be a triangle. Passive pressures now have to be considered for
the portion of the system enbedded in the ground. Steel-sheet piles,

or soldier piles, are installed in to the ground a sufficient distance
bel ow the bottom of the excavation to utilize passive pressures

Wil I's designed as pure cantilevers undergo large lateral deflections.
Walls may be subject to scour and erosion. Menber stresses and
novenent increase quite rapidly with. height causing required
pen&ration depths to become quite high relative to the height of the
wal | . Cantilevered sheet pile walls for shoring systens are therefore
usually restricted to noderate heights of |ess than 15 However, very

heavy sheet pile sections are now avail able (see TABLE 19 ' Sheet Pile
Sections' in Chapter 8).

The exanples in the USS Steel Sheet Piling Design Manual are
recommended for cantilever and braced cantilever systens. A few
general considerations are included at the end of this section.

Following is a general procedure which OSC recommends for determ ning
an acceptable pressure distribution to use for structural analysis
of shoring systens.
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| NG NERAL P RE

1. Cassify the soil

At one extrenme would be a large or conplicated project for which
there is a conplete geotechnical soils report which will give
all pertinent parameters, description of soil, ground water
condi tions, andreconmendations for tenporary shoring |oading

The other extrene is often encountered for relatively small

projects such as trenches for pipes along streets or highways
- often there is no soils data included with the shoringplans.

The reviewi ng engineer will have to confirmthat the soil at
the location conforns to Cal/CSHA Type A B, or C soil (or an
equi val entm nimum fluid pressure value). This is done by site
I nspection, test pits, review of other data such as |og of test
borings for contract or contracts within same area, etc. The
| ess information furnished, the nore conservative the review
of the shoring plans nust be.

2. Determne an equivalent Kw if necessary.

3. Select pressure distribution (pressure diagram.
This is a function of the type of system whether flexible,
restrained, or in between (see FIGURE 10). Devel op the basic
soi|l pressure diagram

4, Calculate the effect of surcharges.
The Boussinesq strip loading fornula may be the nost useful.
Equi val ent surcharge loading for soil slopes above the top of
the excavation is a specialized case.
Rai | road |oading surcharges require special treatnent.

5. Sketch pressure diagranmns.
Conput e basic soil pressures. Conbine all surcharge | oads
(including ground water effect if applicable). Sinplify the
combi ned diagrams for analysis or design

6. Apply diagrams to the shoring system and make structural review.
For normal short duration |loading (less than threenonths) an
overstress of 1.33 is permtted (except for struts and
ti ebacks), Overstress allowance should not be used for the
following: Cal/OSHA TABLES, high risk areas, over stressing,
shoring subject to vibratory | oads such as adjacent pile
driving, and railroad |oading surcharges. Allowable stresses
for shoring are included in Chapter 12.
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CALI FORNI A TRENCHI NG AND SHORI NG MANUAL

SETTLEMENT AND DEFLECTI ON

Wl | deflections, and soil settlenent behind tenporary shoring walls
are dependent on both wall stiffness and soil strength. Wall stiffness
is a function of EI/L* and the soil strength can be related to the
undrai ned shear strength.

E = Elastic nodulus of the wall.
| = Moment of inertia/foot of wall.
L = Vertical distance between support points.

Ground surface settlement will most often be a maximum directly behind
shoring walls. Wth granular soils, settlenent can be expected at a
distance '(from the face of the wall) equaling two tinmes the depth of |
excavation. For clay soils this distance can be as nuch as three tines
the excavation depth. Vertical wall displacements as well as wall
deflections' contribute to the amount of settlenent.

Maxi mum | ateral displacenents for tenporary suppport walls can be as
mich as 0.2% of the wall height for granular soils, and 0.35% of the
wal | height for cohesive soils.

Hori zontal novenent of soils under buildings, roads, or other
structural conponents generally cause nore damage than vertica
di spl acenents.

Ti ebackwal | s usual |y experience the samedeformations as internally
braced walls in dense cohesive sands or very stiff clays. If
deformation of the wall is deemed critical, K, should be used for
design in lieu of K. If settlement will be detrimental, the vertical
conponents of tiebacks should be considered. If wall deflections are
considered to be a problem special consideration will be required
for design.

Lagging in soldier pile walls have a tendency to absorb nore [oad as
time progresses. Load transfer with time will be nore pronounced in
cohesive soils. Subsidence nmay occur behind the wall if poor
construction control results in voids behind the |agging. Voids
behind the |aggi ng shoul d be backpacked so lagging is effectively
tight to the soil.

Construction practices will also have a significant effect on net soi

movenments. Be aware that |arge settlement behind shoring could be an
I ndi cation of bottom heave.
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DI STRIBUTION OF LATERAL SO L PRESSURES

PRESSURE DI Al | N USE

Sel ection of the proper pressure diagrans to use for shoring
normal [y rests with the designer. Consultants use a variety of
soi | Eressure di agrams, sonetinmes dependi ng on recomendations
made by professional geotechnical sources.

A common recommendation is that the soil pressure diagramfor
cantilever nmenbers should be a triangle, For single tie back or
strut conditions the recommendation may include triangular soi
pressure-diagram for the vertical menbers only (especially for
sheet pile type walls), whereas either the same triangular

| oadi ng diagramor a separate trapezoidal pressure diagramwil|
be recommended for |oading the wales, tieback nenbers, or for
struts.

Trapezoi dal soil pressure diagrans arevafnerally shown with the
active lateral pressures shown as KwH, where Kw equals K,y pounds
er cubic foot. Active values for Kw in comobn usage vary
etween 20 to 40 pounds per cubic foot. The selection of Kw

val ues depends on soil characteristics, site conditions,
anticipated shoring configuration, and |ocal experience.

AN\ , AN\
le # Kwe
N\ leH . PA . N\ sz H
Az \
&R &R

Passive lateral pressures may be shown in the form of K,y pounds
per square foot per foot of depth.

Wien soil pressure diagrans and |ateral pressure value
recommrendati ons cone from geotechnical sources those val ues may
be used for review of the shoring. Verification of the soi
characteristics, if furnished, should be nade with the |og of
test borings closest to the site of the planned work.
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